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Abstract 
A major task in developing a management strategy for the Baltic Sea 
will be the establishment of a program that adheres to the philosophy 
of sustainable use and is capable of implementation. For many na- 
tions this has proven to be a very difficult ask marked with success- 
es and failures. This paper discusses North Carolina's attempts to 
move toward sustainability in its Albemarle and Pamlico estuaries. 
The paper concludes with some lessons learned that could be helpful 
to the Baltic region as it strives for sustainability. 
As is true with many of the countries around the Baltic 
Sea, North Carolina's coastal waters are one of the state's 
most important natural resources. Miles of wetlands, estuar- 
ies and barrier islands provide critical habitat and nursery 
areas for important plants and animals. Rivers, sounds and 
the Atlantic Ocean provide a home for fish that help support 
the state's economy through recreational and commercial 
fishing. The state's beaches and vast expanses of water draw 
a great number of visitors to the coast each year. 
As more people have been attracted to North Carolina be- 
cause of its beauty and resources, the quality of the state's 
coastal waters has been compromised. An over-abundance of 
nutrients is generally identified as the primary reason for the 
state's decline in water quality. Nitrogen and phosphorus pour 
from waste treatment plants and industries; drain from farm- 
lands, forests and city streets; trickle through groundwater from 
animal waste lagoons and other land-use activities; and rain 
from clouds seeded by factory, agricultural nd fossil fuel emis- 
sions. This deluge of nutrients flows into ecosystems already 
rich in a natural supply. The result has been increased eutrophi- 
cation, which is responsible for algal blooms, hypoxia, fish 
kills, declines in valuable seagrasses and other problems. 
These problems are particularly acute in the state's Albe- 
marle and Pamlico sounds - a system of rivers and streams 
similar in many ways to the Baltic Sea. Some of the reasons 
for the acute nature of the problem are: 
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- the Albemarle-Pamlico system, like most of the North Car- 
olina coast, is a unique and complex environment, consist- 
ing of large, slow-moving, wind-mixed, shallow bowls 
that flush very slowly through narrow inlets to the sea. 
- the population and activities in the Pamlico-Albemarle 
watershed continue to grow, often outpacing the mecha- 
nisms to reduce the production and release of nutrients. 
People see the problems of eutrophication, but not the 
causes. Dissolved nutrients are not detectable to the unaided 
eye, making it difficult for the public to grasp and embrace 
the concept of too many nutrients. The linkages and interac- 
tions among nutrient sources and their impacts are extremely 
complex. The public and elected politicians have been slow 
to understand that increased eutrophication is directly related 
to human activities. Consequently, until the last decade there 
was minimal effort to modify these activities. 
Ten years ago North Carolina began a comprehensive 
study to examine many of the natural resource issues of the 
Albemarle-Pamlico, including eutrophication. This effort, 
called the Albemarle-Pamlico Estuarine Study (APES), 
sought to find ways of balancing the need for economic 
growth in eastern North Carolina with the need to secure the 
environmental future of the region. In other words, the state 
embarked on a study to find the tools for creating a sustain- 
able estuary. The goals of the study were to identify prob- 
lems in the estuarine system, generate research where gaps in 
knowledge xisted, increase public awareness of environ- 
mental issues and find solutions to address those issues. 
The culmination of the study was the publication of the 
APES Comprehensive Conservation and Management Plan 
(CCMP). The CCMP contained several objectives designed to 
restore water quality in the Albemarle-Pamlico. They included: 
1. Implementing a comprehensive basinwide approach for 
managing water quality by establishing "Total Maximum 
Daily Loads (TMDLs)," protecting wetlands, considering 
long-term growth and its impacts on the basin's assimilative 
capacity, and improving monitoring and enforcement efforts; 
2. Reducing sediments, nutrients and toxicants from non- 
point pollution sources. Efforts would include a program to 
reduce nonpoint source pollution as part of the basinwide 
plans, increased funding for nonpoint pollution controls 
(particularly agricultural "best management practices"), en- 
hanced stormwater runoff regulations, strengthened imple- 
mentation of forestry best management practices and devel- 
opment of a marina siting program; 
3. Reducing pollution from point sources, such as wastewa- 
ter treatment facilities and industry, by promoting plans to 
prevent pollution and strengthen enforcement efforts; 
4. Reducing the risk of toxic contamination to aquatic life 
and human health by increasing efforts to assess and monitor 
estuarine contamination and to remediate contamination 
where necessary and feasible; and 
5. Evaluating indicators of environmental stress in the estu- 
ary and develop new techniques to better assess water quali- 
ty degradation. 
Although APES produced important scientific informa- 
tion and increased public awareness of environmental issues, 
it failed to provide solutions. This failure resulted from a 
lack of "political will" among the state's politicians - the 
will to make difficult decisions that would affect individual, 
governmental nd corporate xpectations regarding the use 
of private land and public water. 
This situation changed in the summer of 1995 when 
heavy rains in North Carolina exacerbated the water quality 
problems of the Albemarle-Pamlico estuary, particularly in 
the Neuse River. There were large fish kills and an outraged 
public got the attention of the state's governor and legisla- 
tors. Two study groups were appointed and directed to devel- 
op remedial strategies. The result was a strong set of specific 
recommendations that track some of the more general rec- 
ommendations presented in the APES Comprehensive Con- 
servation and Management Plan. However, these new rec- 
ommendations apply only to the Neuse River which is a part 
of the entire Albemarle-Pamlico estuarine area. They in- 
clude: 
1. The reduction of nitrogen loading in the river system by 
30 percent; 
2. The establishment of a 50-foot riparian buffer zone along 
the river and its tributaries; 
3. An expansion of coastal storm water controls; 
4. Placing a moratorium on certain point source dischargers; 
5. The creation of a citizen's monitoring program; 
6. The creation of a scientific advisory board; and 
7. An increase in funds to expand educational programs. 
These new recommendations are still being debated by 
the state legislature and their implementation will depend on 
continued public interest, involvement and pressure. 
The Albemarle-Pamlico Estuarine Study and the more re- 
cent work of the Neuse River study groups are good exam- 
ples of situations where science, law and politics have come 
together in an attempt to address environmental problems. In 
examining both situations, one can discern some ingredients 
for success that might be useful to scientists, managers and 
politicians in the Baltic region as they attempt o move to- 
ward sustainability. 
To be successful, each Baltic nation, in close consultation 
with the other states around the sea, should move toward the 
following goals: 
1. Develop mechanisms to transfer scientific research re- 
sults to appropriate national policymakers much like the pro- 
posed Scientific Advisory Board proposed by the Neuse 
River study groups; 
2. Develop environmental education programs that bring 
research results to the public (through the media, the 
schools, etc.) in forms that are understandable to the target- 
ed audience. Environmental programs often fail without 
public understanding and support, particularly if they pose 
some hardship to individuals and attempt o address prob- 
lems that are not immediately apparent (for example, non- 
point pollution from land-based and/or atmospheric deposi- 
tion); 
3. Develop legal mechanisms for public involvement in the 
development of national environmental policy (for example, 
public notices and hearings regarding proposed law and reg- 
ulation); 
4. Develop management programs that are geographically 
logical. For example, if managing for better water quality, 
consider a river-basin approach. These types of programs 
are often difficult to implement in that governmental bound- 
aries are seldom based on factors that make ecological 
sense. Consequently, success can require collaboration be- 
tween local, provincial, national and international levels of 
government; 
5. Develop management programs that are legally defensi- 
ble. Support law and policy with a solid scientific founda- 
tion. This is particularly important for law and policy that 
could affect he economic value of private property. The de- 
gree to which the value of property is protected will vary 
from country to country depending on each nation's constitu- 
tion and other forms of law. Note: For those Baltic states that 
are still undergoing privatization, it may not be advisable to 
privatize environmentally sensitive lands that if used inap- 
propriately, could affect the ecological health of the Baltic. 
Areas, such as wetlands and riparian buffers, should be kept 
within the public trust. If not, privatization could generate 
development expectations in lands that may require subse- 
quent regulation perhaps leading to claims for monetary 
damages against he government; and 
6. Develop environmental mediation tools as a way of ad- 
dressing conflicts without always having to enter the adver- 
sarial arena of the judiciary. 
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